V. 

* 



[Second Edition.] 



PATENT SPECIFICATION 




Convention Date (United States) ; Dec. 3, 1936. 490,001 
Application Bate (in United Kingdom): Jan. 30, 1937. No. 2790 j37. 
Complete Specification Accepted : Aug. 2, 1938. 

COMPLETE SPECIFICATION. 
Improvements in or relating to a Vitamin Product. 



We, The Atlantic Coast Fisheries 
•Company, a Corporation organised and 
existing under the laws of the State of 
Maine, United "States of America, of 111, 
5 John Street j in the City, County and 
■State of New York, United States of 
America, do hereby declare the nature of 
this invention and in what manner the 
same is to be performed, to be particularly 

10 described and ascertained in and by the 
following statement: — 

This invention relates to improvements 
in or relating to a vitamin product. 

In co -pending Application No. 2769/37 

15 {Serial No. 489,970) there is described a 
px*ocess for manufacturing a vitamin prep- 
aration comprising dry granules of a col- 
loidal substance. The colloids which are uti- 
lised are of the kind which are impervious 

20 to oxygen and are digestible and for ex- 
ample include gelatine, pectin or mixtures 
thereof with gum acacia or with any of the 
following substances, viz. boiled starch, tra- 
gacanth and casein. Each granule contains 

25 discrete particles of vitamin-bearing liquid 
dispersed therein and completely impri- 
soned and surrounded thereby whereby no 
free vitamin-bearing liquid is on the 
exterior surface of said colloidal sub- 

50 stance. For certain purposes it is highly 
desirable that the said granules should be 
of very small size and it is an object of this 
invention to provide a process for the 
manufacture of such a vitamin product. 

85 According to this invention a substan- 
tially solid vitamin-bearing product, is 
prepared by forming a poly-phase disper- 
sion or emulsion in which droplets of a 
solution of a colloid of the kind described, 

40 . having a vitamin-bearing liquid dis- 
persed therein, constitute the dis- 
perse phase and a liquid immis- 
cible with said colloidal solution consti- 
tutes the continuous phase, causing the 

45 colloid solution to set to a jelly, removing 
a part of the water from the jellied colloid 
solution and removing the said immiscible 
liquid therefrom. Preferably said 
colloidal solution is hot and is of such 

50~ a concentration as to set to a jelly on cool-. 



mg. 



A feature of the invention consists in- 
that thejjHof the hot colloid solution is 



adjusted to a suitable point with reference 
to the iso- electric point, the exact point 55 
chosen depending upon the characteristics 
of the particular colloid. At a pH at or 
near the iso- electric point, the solutions 
have a low viscosity when hot but a high 
gel strength when set, whilst, in general, 60 
at higher alkalinities the permeability to 
oxygen is lower. For example, with bone 
gelatin, the iso -electric point is at a pH 
value of 4.7 and the alkalinity may be 
increased by the addition of an alkali to a 65 
value of pH 9; with other "colloids having 
a different iso-electric point, the upper 
limit of alkalinity may, of course, be dif- 
ferent. The upper limit of alkalinity for 
any substance is the maximum pH value 70 
at which the colloid will not be decom- 
posed, which is in the case of pork skin 
ge]atin and pectin pH 9. 

A further feature of the invention con- 
sists in that said poly-phase dispersion or 75 
emulsion is rapidly chilled to cause a 
rapid setting of the dispersed phase. Pre- 
ferably the said dispersion or emulsion is 
spread on a chilled surface to form a sheet 
or film in which the gel droplets of the 80 
colloid are dispersed in said immiscible 
liquid. 

In accordance with the principles of the 
instant invention, an appropriate quantity 
of gelatin is dissolved in warm water to 85 
produce a solution of desired concentra- 
tion. To this solution of gelatin, while at 
an elevated temperature and still liquid, 
there is added, if desired, a plasticizer 
such as glycerine, glucose, etc. in sufficient 90 
quantity to prevent the final product from 
being too hard and too brittle and to 
impart the desired degree of softness or 
elasticity in the final product. In this 
resulting warm solution of gelatin the 95 
desired quantity of vitamin-bearing liquid 
is dispersed, care being taken that, when 
the vitamin-bearing liquid is dispersed 
therein, the ultimate droplets thereof will 
be materially smaller than the smallest 100 
size of product to be made, so that the 
vitamin-bearing liquid will be enveloped 
bv the gelatin.- While still hot, this 
heterogeneous dispersion in its entirety is 
introduced into an immiscible liquid. By 105 
suitable means of mixing, the hot hetero- .. 
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geueous gelatin phase, i.e. vitamin-bear- 
ing liquid dispersed in the gelatin, is sub- 
divided and dispersed in the immiscible 
liquid. The resulting mass at this stage 
5 is in reality an emulsion within an emul- 
sion, so that it is sometimes called a dual 
or polyphase emulsion. In other words, 
the mass at this stage consists of a dis- 
persion in which dispersed gelatin drop- 
10 lets or beadlets containing discrete par- 
ticles or vitamin-bearing liquid consti- 
tute the dispersed phase and the immis- 
cible liquid constitutes the continuous 
phase. 

15 The degree of dispersion and the fine- 
ness of the droplets are governed largely 
by the vigor and rate of agitation. If 
extremely fine beadlets are ultimately 
desired, the agitation will be vigorous and 
20 prolonged. If larger beadlets are desired, 
the agitation 'is correspondingly shorter 
and gentler. 'When the desired degree of 
dispersion has been secured, this emulsion 
is poured or spread in any convenient 
25 jnanner on to a chilled support in a 
manner to produce a film having a thick- 
ness of the order of 3/32 of an inch. The 
support may be a plate or belt of glass, 
metal, rubber, etc. previously chilled or 
30 provided with equipment whereby it can 
be chilled. Alternately, the plate or belt 
may be previously chilled and then trans- 
ferred or mixed into a refrigerated cham- 
ber. The thin film of emulsion is then 
35 cooled, whereupon the . dispelled gelatin 
droplets or beadlets containing the still 
finer droplets of vitamin-bearing oil set to 
a jelly. Precaution should be taken not 
to permit the temperature to drop below 
40 .the freezing point of the water in the 
gelatin droplet phase; otherwise, the gel 
would be destroyed for all practical pur- 
poses. When the film mass has been 
cooled sufficiently so that the contained 
45 beadlets or droplets of jelly are sufficiently 
resistant to free handling, "the whole sheet 
or film if dispersed gelatin droplets in the 
immiscible liquid may be removed from 
the support and treated so as to separate 
50 the gelatin droplets containing the dis- 
crete particles of oil therein from each 
other and from the immiscible liquid and 
produce distinct beadlets or droplets in a 
substantially dry state. 
55 In one embodiment of the invention the 
film mass is broken up by gentle rubbing 
in such a manner as to separate all of the 
beadlets from each other. Thereafter 
the subsequent operations are so designed 
60 as to dry the gel droplets in such a wav 
as to prevent them from sticking together. 
This I attain by keeping the droplets 
covered with a film of immiscible liquid 
* and maintaining said droplets in a state 
65 of agitation or movement, preferably con- 



tinuous, with respect to each other, while 
warm air is blown continuously ever the 
mass. In this operation the individual 
beadlets are successively brought to the 
surface and exposed to a stream of warm 70 
air and slowly dried. 

The presence of the immiscible liquid 
performs a double function. First, it 
lubricates the beadlets and keeps them 
involved in a film of the immiscible liquid 75 
so as to prevent the beadlets from stick- 
ing together and, second, it suppresses the 
rate of evaporation of moisture from the 
beadlets to such an extent that the bead- 
lets will not be case hardened. The sup- 80 
pression of the rate of evaporation pre- 
vents the removal of moisture from the 
surface of the beadlets more rapidly than 
the moisture can diffuse from the interior 
of each beadlet to its surface. If the 85 
immiscible liquid were not present, the 
beadlets would stick together hopelessly 
during the process of drying with the un- 
desirable consequences hereinafter set 
forth and at the same time drying would 90 
be so rapid that- the exterior of each bead- 
let would become dried to a rigid frame 
or shell. Subsequent drying would result 
in shrinkage of the exterior of each beadlet 
and setting up strains on the rigid 95 
external shells in such a manner as to 
collapse or deform the latter. However, 
when the rate of evaporation is sup- 
pressed by means of the immiscible 
liquid, the exterior of each beadlet is not 100 
dried more rapidly than the water can 
diffuse from the inside out, the exterior 
remains pliable or elastic and the whole 
bead shrinks to a substantially globular 
form. * 105 

Now referring to the undesirable conse- 
quences of the sticking together of the 
droplets above alluded to, since the drop- 
lets contains still finer droplets of vitamin- 
bearing liquid, it is undesirable to break 110 
or get into the substance of any droplet. 
When two or more droplets stick together 
and dry while so stuck, they may be 
separated only by breaking them apart, 
whereupon a hilum or navel Is left on each 115 
droplet where the two were cohesed, and 
at this point the contained droplets of the 
vitamin-bearing liquid may be exposed. 
Even though the amount may be small, 
the exuding vitamin-bearing" oil, if, for 120 
example, it is a fish liver oil becomes 
spread on the dried droplets, oxidizes and 
becomes objectionable in that aldehydes, 
set up in the oil by degradation under 
exposure, tend to react with the gelatin 125 
to make it insoluble and to impart a dis- 
agreeable fishy odour to the product. Also, 
the presence of even traces of fish liver oil 
tends to make the beadlets stick cn -masse 
and prevents them from freely flowing in 130 
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the finished product. 

In actual practice, if all of the immis- 
cible liquid is left in the broken film mass 
during the drying as above explained, the 
.5 presence of so much oil greatly delays the 
rate of drving. Therefore, one embodi- 
ment of v the invention contemplates 
removing the bulk of the circumambient 
immiscible liquid and leaving a sufticient 
10 amount thereof so that it will spread as a 
thin film over the beadlets. The bulk of 
the circumambient oil is removed by 
grinding the mass gently in a suitable 
solvent and removing the excess of sol- 
15 verit. Alter the excess of the immiscible 
liquid has been removed, the drying 
operation is carried out as above 

explained. . 

After the beadlets have been dried to 
*20 the desired degree, the immiscible liquid 
is removed as by washing with a suitable 
solvent. The solvent and particularly the 
last traces thereof are removed by 
evaporation. If desired, the beadlets 
■v* may be further dried to an appropriate 
degree of dryness, for example to a state 
substantially'' in equilibrium with atmo- 
spheric humidity. . 

The final product consists of a mass of 
"30 dry, free-flowing, tiny gelatin beadlets 
containing highly dispersed vitamin- 
bearing oil completely imprisoned 
therein and surrounded thereby. The 
tiny beadlets or droplets are of substan- 
*35 tially spherical form and have smooth 
exterior surfaces. Usually, the beadlets 
are not uniform in size and hence they may 
be classified into the desired sizes by 
fractionating sifting. . m 

-40 The beadlet comprising gelatin par- 
ticles containing discrete particles 
of - vitamin-bearing liquid dispersed 
therein and completely imprisoned 
and surrounded thereby may be made of 
'45 various degrees of fineness as may be 
required for the ultimate uses thereof. 
For reasons which will hereinafter 
appear, I prefer that the size thereof be 
from .01 mm. to 1.0 mm. in diameter. 
'"-50 The degree of fineness of the 'granules 
depends on a number of factors which are 
obvious to one skilled in the art. For 
example, low viscosity of the gelatin 
phase (containing an internal oil phase) 
! 55 and high viscosity of the external con- 
tinuous immiscible liquid phase tend to 
produce a very fine sub-division of the 
gelatin matrix, while high viscosity of 
the gelatin phase and low viscosity of the 
'-60 external phase tend to larger size droplets 
or beadlets of gelatin. Likewise, high 
temperatures tend in the • direction of 
delaying the onset of the gel condition of 
the dispersed gelatin droplets, and, 
'■■'65 accordingly, increase the length of time 



during which coalescence of these drop- 
lets may occur. Therefore, while high 
temperature favours high dispersion 
through lower viscosity of the gelatin 
phase it also favours large particle size 70 
by the delayed onset of the gel condi- 
tion. Therefore, rapid means of cooling 
is desired if smaller particle size is 
desired. The chemical composition of the 
oil aud gelatin phases are also important 75 
factors. The finer the dispersion of the 
oil phase internally to the gelatin, the 
more viscous the gelatin phase. K 
desired, polar compounds, such as fatty 
acids, soaps of bivalent elements, such as 80 
calcium and magnesium or other protec- 
tive oil-soluble colloids, may be incor- 
porated in the outermost or external oil 
phase prior to or simultaneously with the 
production of the dual emulsion. These 85 
substances lower the surface tension of the 
external phase, promote emulsification, 
and therefore tend to bring about a higher 
degree of dispersion of the gelatin phase 
and to stabilise the resulting emulsion. 90 
Other substances, such as sterols or par- 
tiallv oxidised unsaturated oils in the 
external oil phase, may be used to eon- 
trol and stabilize the degree of dispersion, 
all in accordance with the accepted 95 
theories and principles of emulsification. 
Bv controlling these and other well- 
known factors, the ultimate particles may 
be controlled within wide limits in 
accordance with desiderata in each par- 100 
ticular case. 

While the preferred embodiment con- 
templates gelatin as the colloidal matrix, 
it is to be understood that other colloidal 
substances having similar properties to 105 
gelatin mav be used, such as, for example 
pectin. The colloidal substances should 
be digestible and, if desired, may be 
admixed with acacia, boiled starch, traga- 
canth. casein and glucose. When gelatin 110 
is used, it is preferred that the gelatin 
be prepared so as to be free from oxidis- 
ing substances, such as peroxides, 
oxidases. In practice, this may be 
accomplished by having the gelatin con- 115 
tain a slight excess of -SO. or other reduc- 
ing substance. 

The water which is used as the solvent 
for the gelatin should, in the preferred 
form of the invention, be free of any dis- 1^> 
solved oxygen and other oxidising sub- 
stances or materials. The dissolved 
oxv<*en and other oxidising materials may 
be" removed from the water by various 
means. I have found that the dissolved 125 
- oxvgen and oxidising materials may be 
expelled from the water by boiling the 

same. , ^ 

If it is desired to mahe' certain that no 
oxidising substances exist in the gelatin 130 
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phase, a reducing substance such as sul- 
phites or sulphurous acid sufficient to 
reduce all such oxidising substances may 
be dissolved in the latter. 
5 As the vitamin-bearing liquid, high 
vitamin potent oils, such as fish liver oifs, 
or concentrates thereof , may be used. 

As the immiscible liquid which is to 
constitute the continuous phase of the 
10 dual emulsion, any edible oil or fixed oil 
-which is non-toxic and does not become 
rancid may be used. Mineral oil is the 
preferred immiscible liquid, though 
cottonseed oil, or cocoanut oil, may be 
15 -used in place thereof or in admixtures with 
each other. If desired, a small propor- 
tion of linseed oil may be used together 
with any one of the aforementioned oils 
to increase its emulsifying characteristics. 
20 As the solvent for removing the bulk 
of the immiscible liquid and the final film 
thereof, any low-boiling non-toxic solvent 
depending on the particular immiscible 
oil may be used. Though petroleum ether 
25 is preferred, methylene chloride, benzol 
and dichlorethylene, may be mentioned, 
as other illustrative solvents. 

In order to more clearly explain the 
invention, the following" illustrative 
SO specific example is given : 

Example. 

333 grams of high grade medicinal 
quality gelatin free from oxidising sub- 
stances are dissolved in 6G7 grains of 
35 freshly-boiled distilled water. In mak- 
ing the solution, the dry gelatin is first - 
swelled by immersion in cold water. It 
is then heated to bring the gelatin into 
solution, all of which operations being 
40 earned out under conditions to excluded 
so far as possible the introduction of 
oxidising agents or substances including 
ail bubbles of air, and also to prevent re° 
absorption of ah- during the process of 
45 making the solution. Where necessary, 
the pH of the hot solution may be ad- 
justed to a suitable point with refer- 
ence to the isoelectric point, the exact 
point chosen depending on the charae- 
50 teristics of the particular gelatin used. 
Where bone gelatin is used the isoelec- 
tric point is at a pH of 4.7, whilst the 
corresponding iso-electric point of pork 
skin gelatin is between pH 7.6 and S.0. 
55 When a high degree of dispersion either 
of the vitamin oil hi the gelatin or of the 
gelatin in the external oil is required, the 
gelatin should be used at a pH equal to 
the iso-electric point; if coarser disper- 
60 sions ere required, the gelatin is used at 
a higher pH value of alkalinitv, for 
example, with' bone gelatin the pH value 
may be increased by the addition of an 
alkah at a value of pH 9. An alkalinitv 
6o greater than pH 9 is not satisfactory, 



since above this value the gelatin parti- 
ally decomposes, yielding ammonia. The 
higher the pH value, the lower is the 
permeability to oxygen; the lower perme- 
ability to oxygen, however, is obtained at 70 
the expense of the ability of the mixture 
to produce a high degree of dispersion. 

The gelatin solution is maintained at- a 
temperature of about 160° F. in a suit- 
able vessel which is equipped with an 7S 
agitating member situated well below the 
surface of the hot gelatin solution and 
consisting of, for example, a propeller or 
paddle blade agitator mounted on a ver- 
tical shaft driven from a suitable source 80 
of power in such a manner as to provide 
moderately vigorous agitation under the 
surface of the gelatin, t-ne agitation being 
insufficient to suck air into the gelatin 
solution. 

As the gelatin solution is agitated 200 
grams of fish liver oil containing vitamin 
A or vitamin D, or both as mav be 
required, are introduced into the gelatin 
solution at a point near the middle of the 90 
agitator member. This can be accom- 
plished, for example, by inserting the tip 
of a funnel or tube into the gelatin solu- 
tion and close to the point near the middle 
of the agitator propeller member and 9£ 
through which the fish liver oil is intro- 
duced. In this manner, the oil is intro- 
duced and dispersed into the hot gelatin 
solution without forming a continuous 
phase outside thereof and without intro- 10O 
ducing air therein. 

At this stage of the operation, the mass 
consists of a hot gelatin solution main- 
tained at 160° F. and having dispersed 
therein the vitamin-bearing fish liver oils. 105 
The ^ aforementioned gelatin vitamin- 
bearing fish liver oil emulsion is then 
introduced into a vessel containing 300 
cc. of mineral oil. The mass is Imme- 
diately agitated with and by a shaking 110 
and rolling motion designed to cause the 
two phases to become intermingled, 
whereupon the hot gelatin solution phase 
will become further subdivided and 
broken up into droplets or beadlets, and 115 
dispersed, forming a dual emulsion. 
When the desired degree of dispersion in 
the dual emulsion has been reached, the 
entire mass is poured on to a chilled 
aluminium plate of approximately £ inch 120 
in thickness, the outer surface of which 
has been refrigerated to a temperature of 
35° F., in such a manner that the mass 
spreads by flowing to form a flattened 
mass or film of the order of 3/32 of an 125 
inch .in thickness. The.., plate is-..- then 
promptly chilled, as for example, by 
being put into a refrigerating chamber, 
and left until the gelatine mass has 
been cooled thoroughlv and the 130 
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gelatin droplets contained in ^ he 
oil are set to rigid gel When 
the mass is thoroughly chilled and 
the contained gelatin droplets are set to 
5 a rigid jelly. The whole sheet of dis- 
persed gelatin containing vitamin-bearing 
oil droplets and oil is removed from the 
plate and broken up by gentle rubbing m 
such a manner as to separate the droplets 
10 from each other and keep them m con- 
tinuous agitation or movement with 
respect to each other while warm dry air 
ig blown continuously over the mass to 
dry said droplets. 
15 After the gelatin droplets or beadlets 
have been dried to the desired degree, the 
oil is removed therefrom, such as by 
washing with an oil solvent, for example, 
petroleum ether. After the oil has been 
20 removed, the last traces of the solvent are 
removed by evaporation and the product 
if not already in equilibrium with atmo- 
spheric humidity, is brought into equi- 
librium, for example, by drying and the 
25 final product consisting of a mass of tiny 
dry free-flowing beads of gelatin contain- 
• ing highly dispersed oil-imprisoned 
therein and surrounded thereby results. 
The beadlets may, if desired, be separated 
30 into graded sizes by fractional sifting. 

The tiny gelatin beadlets, as previously 
mentioned, are from 0.01 mm. to 1.0 mm. 
in diameter and contain discrete particles 
of vitamin-bearing oils dispersed therein 
35 and completely imprisoned and sur- 
rounded thereby. These tiny dry vitamin 
preparations may be used to present oil- 
soluble vitamins in a substantially dry 
form and in a high degree of sub-division. 
40 For example, these tiny vitamin prepara- 
tions may be used in poultry feed and will 
be of a particle size which is not substan- 
tially greater than the particle size of the 
cereal portion of the feed. This is highly 
45 desirable, since it is a well known habit 
of birds to select certain constituents oi 
their food, if they are distinguishable. 
The birds might, if the vitamin-bearing 
beadlets were distinguishable because of 
50 size, either select them and consume them 
in larger proportion than intended or 
mi<mt even discard them and thus not 
consume the vitamins intended for their 
diet 

55 The vitamin-containing beadlets of this 
invention are also highly useful as the 
granulation for compressed pharma- 
ceutical tablets with and without medica- 
ments and with or without sugar coatings. 
60 As is well known in this case, the beadlets 
must flow freely in the tablet-making 
machine- and occupy substantial^; th£ 
entire space in the dies. Because of the 
small particle size, the beadlets satis- 
65 factorily perform this function. 



. Still another use contemplated by the 
highly sub-divided vitamin-bearmg dry 
material of this invention is the incor- 
poration thereof in dry milk, malted milk 
powder and combinations thereof with 70 
other ingredients in dry powder form, such 
as the familiar chocolate malted milk, 
sweetened and flavoured chocolate and 
powdered milk combinations with or witn- 
out added mineral ingredients. 

The terms " droplets beadlets * 

» tiny granules " used in this specifica- 
tion are intended to be equivalents. 

We are aware of prior specification INo. 
15365 of 1915 which describes the manu- fcfc> 
facture of gelatine and like " pearls . 
The process described consists m intro- 
ducing a hot solution of gelatine or the 
like into a cold immiscible liquid, 
whereby the gelatine solution is caused 85 
to set by chilling. In order to effect a 
particularly fine division of the gelatine, 
the solution thereof may be mrxed witn 
oil and the like in the form of an enrol- 
sion to be injected into the immiscible 90 

^Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 95 

claim is : — „ , . , - v 

1 A substantially solid vitamin-bear- 
ing product when prepared by forming a 
poly-phase dispersion or emulsion m 
which droplets of a solution of a colloid 100 
of the kind described, having a vitamin- 
bearing liquid dispersed therein, consti- 
tute the disperse phase and a liquid immis- 
cible with said colloidal solution consti- 
tutes the continuous phase, causing the lUo 
colloid solution to set to a jelly, removing 
a part of the water from the jelled colloid 
solution and removing the said immiscible 
liquid therefrom. . m 

2. A substantially solid vitamm-bear- 110 

ins product when piep ^y . • i^.«.n.;j 
set forth in Claim 1, wherein said colloid 
solution is hot and is of such a concentra- 
tion as to set to a jelly on cooling. 

3 A substantially solid vitamm-bear- ll» 
ina product when prepared by the process 
set forth in either of the preceding 
Claims, wherein the pH value of said 
colloid solution is adjusted to a suitable 
point with reference to the iso-electric 12U 
point of the colloid, for the purpose set 

4 A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in Claim 2 or Claim 3, -wherein 125 
said poly-phase dispersion or » 
rapidly chilled to- cawse a rapid setting of 

the disperse phase. 

5. A substantially solid vitamm-bear- 
ing product when prepared by the process 130 
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set forth in Claim 4, wherein said poly- 
phase dispersion or emulsion is spread on 
a chilled surface to form a sheet or film 
in which the jelled droplets of the colloid 
5 are dispersed in. said immiscible liquid. 

6. A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in any of the preceding Claims, 
wherein the set mass is gently broken up 
10 to separate the colloid particles one from 
the other and wherein the immiscible 
liquid is only partly removed before or 
during the drying operation of the colloid 
particles. 

15 7.' A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in any of the preceding Claims, 
wherein the jeiled droplets of the colloid 
are agitated and wherein a current of 

20 warm air is passed over the agitated 
mass. 

8. A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in any of the preceding Claims, 

25 wherein said immiscible liquid is a non- 
volatile oil. 

9. A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in Claim 8. wherein said non- 
50 volatile oil is a mineral oil. 

10. A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in any of Claims 1 to 9, wherein 



there is incorporated in said colloid solu- 
tion a reducing agent. 

11. A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in any of the preceding Claims, 
wherein said immiscible oil is removed 
from the surface of said jelled droplets by 
means of a suitable volatile solvent. 

12. A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in any of the preceding Claims, 
in which the moisture content of the jelled 
dry droplets is adjusted to bring their 
moisture content into substantial equi- 
librium with the atmospheric humidity. 

13. A substantially solid vitamin-bear- 
ing product when prepared by the process 
set forth in any of the preceding Claims, 
wherein there is incorporated in said 
colloid solution a plasticiser. 

14. The process for the manufacture of 
a substantially solid vitamin-bearing pro- 
duct substantially as described with 
reference to the example. 

15. A food preparation comprising food 
admixed with the vitamin product pre- 
pared by the process set forth in any of the 
preceding Claims. 

Dated this 30th day of January, 1937. 
BOULT, WADE * TENNAHT, 
Chartered Patent Agents, 
111/112, Hatton Garden, London, E.C.I. 
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